Identification and analysis of ZFPM2 as a target gene of miR-17-92 cluster in chicken.
The miR-17-92 cluster plays important roles in a variety of physiological and pathological processes in mammals. Previously, we showed that miR-17-92 cluster promotes chicken preadipocyte proliferation; however, the mechanism for its action is unknown. In order to explore the mechanism by which miR-17-92 cluster promotes chicken preadipocyte proliferation, CCK8 proliferation assay was performed to determine the effect of ZFPM2 knockdown on chicken preadipocyte proliferation. The results showed that ZFPM2 knockdown significantly promoted chicken preadipocyte proliferation (P<0.01). Consistent with the CCK8 results, the mRNA levels of cell proliferation marker genes, i.e., Cyclin D1, PCNA and Ki67, were markedly increased in the si-ZFPM2-transfected preadipocytes (P<0.01 or P<0.05). Bioinformatics analysis showed that there were two potential miRNA binding sites for the four individual members of miR-17-92 cluster in the ZFPM2 3'UTR, one for miR-17-5p and miR-20a and the other for miR-19a and miR-19b. To test whether ZFPM2 is a target for the miR-17-92 cluster, the ZFPM2 3'UTR reporter (psi-CHECK2-ZFPM2-3'UTR-WT) and its mutant reporter (psi-CHECK2-ZFPM2-3'UTR-MUT) were constructed. Reporter assays showed that overexpression of miR-17-92 cluster significantly inhibited the luciferase reporter activity of psi-CHECK2-ZFPM2-3'UTR-WT (P<0.01), as compared with control vector (empty pcDNA3.1). Transfection of miR-17-5p, miR-19a and miR-20a inhibitors increased the reporter activities of psi-CHECK2-ZFPM2-3'UTR-WT (P<0.01 or P<0.05). In contrast, transfection of miR-17-5p, miR-19a, and miR-20a inhibitors had no obvious effect on reporter activity of psi-CHECK2-ZFPM2-3'UTR-MUT. Further qRT-PCR analysis showed that miR-17-5p, miR-20a and miR-19a inhibitors significantly elevated the endogenous ZFPM2 mRNA expression (P<0.01 or P<0.05). Cotransfection of either miR-17-5p or miR-19a inhibitor and siZFPM2 showed that both inhibitors tended to reduce only slightly the promoting effect of siZFPM2 on chicken preadipocyte proliferation. Taken together, these data demonstrated that ZFPM2 is a target of miR-17-5p, miR-20a, miR-19a, and miR-19b, and that miR-17-92 cluster promotes chicken preadipocyte proliferation at least in part by targeting ZFPM2 and inhibiting its expression.